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As part of an evaluation of the patient education component of the Australian Asthma Management 
plan, a randomized, controlled trial of asthma education was conducted in 1994/95 at the outpatient 
asthma and allergy clinic of The Alfred Hospital, a tertiary referral hospital in Melbourne, Australia. 
The objective of the study was to investigate which demographic and clinical characteristics were 
associated with attendance at asthma educational session. A total of 125 asthmatics aged over 16 years 
agreed to participate in the programme, and full compliance with the programme was 43.2%. Allocation 
to immediate, rather than delayed, education and age were the only significant predictors of attendance. 
Subjects randomized to the intervention were approximately three times more likely to attend than 
control subjects (ORz3.3, 95% CI 1.5-7.3). Asthmatics over 60 years old were approximately six times 
more likely to attend (ORz6.6, 95% CI 2.2-19.8) than the age group 16-30 years. The increasing trend 
in attendance across age categories was highly significant (P<O.OOl). There was no relationship between 
attendance and gender, medication, atopy, smoking status or the physical accessibility of the hospital. 
Despite offering incentives and conducting the education sessions at subjects’ preferred times, their 
compliance in attending sessions was poor. Over half of the asthmatics, who had expressed 
interest, failed to attend for their educational sessions. An alternative strategy is required to improve 
participation by young and employed asthmatics at hospital-based asthma education programmes. 
RESPIR. M~~.(l997)91,524-529 
Introduction 
Asthma is very common among adults, as well as 
children, in Australia. The morbidity and mortality as 
a result of asthma has been well documented. In 
Victoria, the prevalence of asthma among adults is 
7% (1) and the crude mortality rate attributed to 
asthma for all ages is four deaths per 100 000 popu- 
lation per year (2). Fifty-two percent of the asthma 
deaths have been judged to be preventable (2). 
Community- (3) and hospital-based (4) studies have 
shown that asthma management knowledge among 
adult asthmatics is either lacking or poor. Various 
misconceptions about asthma also exist in the 
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community (5). It was against this background that 
the six-step Australian Asthma Management Plan 
was introduced in 1989 (6) to improve asthma 
management. 
Patient education is one of the six components of 
the plan. Currently, many hospitals and general prac- 
tices are providing education to asthmatics, based on 
the guidelines of the Australian Asthma Management 
Plan. Unfortunately, a weakness of many adult 
asthma education programmes has been the failure to 
conduct any formal evaluation, including the charac- 
teristics of attenders and non-attenders to the pro- 
gramme. Methodologically, many programmes have 
also been weak, because they tend not to have control 
groups to compare programme impact or outcomes. 
Hence, their results can not be generalized. 
A limited number of randomized controlled trials 
involving asthma education for adult asthmatics have 
been reported in the literature. To date, 13 controlled 
asthma education trials for adult asthmatics have 
been published, two of them in Australia (7,s) and 11 
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elsewhere (9-19). To the present authors’ knowledge, 
the study by Yoon et al. (7) in Sydney was the only 
controlled asthma education trial to have separately 
reported (20) the clinical, socio-demographic and 
other characteristics of attenders and non-attenders. 
Among the 13 controlled asthma education trials 
conducted, subject attendance or response rates have 
ranged from 31 to 100% (7-19). 
As part of an evaluation of the patient education 
component of the Australian Asthma Management 
Plan, a randomized controlled trial was conducted of 
an asthma education programme for adult asthmatics 
attending the Asthma and Allergy Clinic at The 
Alfred Hospital in Melbourne. 
The aim of this study was to assess the difference 
between attenders and non-attenders at the asthma 
education programme, in terms of their demographic 
and baseline clinical characteristics and level of 
asthma knowledge. 
Methods 
SUBJECTS 
A total of 175 eligible patients were identified from 
the Asthma and Allergy Clinic audit database at The 
Alfred Hospital. After approval was obtained from 
the Alfred Ethics Review committee, in September 
1994, a patient information statement and an invi- 
tation letter signed by two of the authors (M.A., 
E.H.W.) was sent to all 175 patients inviting them to 
attend the programme. One hundred and twenty-five 
(71.4%) of the eligible patients agreed to participate in 
the programme and were randomly allocated by using 
a table of random numbers to the intervention (64) 
and control (61) groups. Intervention was defined 
as immediate education, and control as delayed 
education. The inclusion criteria were: age over 
16 years, ability to write and speak English, residence 
in metropolitan Melbourne during the programme, 
an objective diagnosis of asthma based on the 
American Thoracic Society criteria (21) and regular 
consultations at the asthma clinic. 
EDUCATIONAL INTERVENTION 
In October 1994, 1 month after the first invitation, all 
64 patients in the intervention group were invited to 
attend an educational programme. After 7 months of 
usual care, all 61 subjects in the control group were 
also invited to attend the same programme. To 
improve the participation rate from both groups, 
three strategies were implemented: patients were 
informed that they would receive a free peak-flow 
meter on completion of the programme; the 
education sessions were conducted at various times to 
suit patient availability; and a reminder phone call 
was made by one of the investigators (O.A.) to each 
subject 1 day before the first education session. 
A total of 33 sessions were conducted, of which 21 
(64%) were in the morning, six (18%) in the afternoon 
and six (18%) in the evening. The education pro- 
gramme consisted of three (1.5 h) sessions for a group 
of 10-12 participants. Each of the three sessions had 
specific objectives and these were structured to cover 
distinct topics. The first session covered the topic of 
‘asthma’ and triggers of asthma; the second was on 
peak-flow monitoring and asthma action plans; and 
the third was on asthma medications and medication 
aids/devices. In each session, an introductory talk, 
group discussions, videotapes and demonstrations 
were used. At the end of each session, patients were 
given written material produced by the Asthma 
Foundation of Victoria and pharmaceutical compa- 
nies to take home. All sessions were conducted by 
trained asthma nurse educators from the Department 
of Respiratory Medicine. 
ASSESSMENT AND COLLECTION OF DATA 
Three instruments were used to assess and collect 
data: the Asthma and Allergy Clinic audit database, 
which was current at the time of recruitment; an 
asthma knowledge questionnaire (22); and attendance 
records at education sessions. The Asthma and 
Allergy Clinic audit database was developed by phys- 
icians in the clinical service for the purpose of quality 
assurance. The database included information about 
socio-demographic characteristics, atopy, smoking 
status, asthma severity, lung function, medications, 
peak-flow meter ownership, and asthma management 
plans for each patient. The asthma knowledge ques- 
tionnaire is a 3 l-item, self-administered questionnaire 
used to assess knowledge of asthma concepts (see 
Appendix). The questionnaire was marked out of 3 1, 
and the knowledge score was the total of correct 
answers. The validity and reliability of the adult 
asthma knowledge questionnaire have been reported 
elsewhere (8,22). 
Data Analysis 
The asthma questionnaires were entered into dBase 4 
(Ashton Tate). Demographic and baseline clinical 
variables were extracted from the Asthma Clinic 
audit database. Frequency distributions were calcu- 
lated for each variable. Chi-squared tests with Yates’ 
correction were used to assess univariate associations 
of categorical variables with attendance at education 
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sessions. The association of theophylline use with 
attendance was stratified for age by the Mantel- 
Haenszel method. All variables with a univariate 
P value 10.2 were included in a multiple logistic 
regression analysis to which backward elimination 
was employed to sequentially remove covariates 
not associated with attendance at P<O*15 level. The 
SAS software package (23) was used for univariate 
associations and EGRET (24) for logistic regression. 
Results 
Out of 175 eligible asthmatics invited to the asthma 
education programme, 125 (71.4%) agreed to partici- 
pate. Of these 125 asthmatics, 54 (43.2%) completed 
the education programme and 71 (56.8%) did not. A 
non-attender was defined as someone who either did 
not attend or complete the educational programme. 
The 71 non-attenders included 28 who subsequently 
decided they did not want to attend, 13 could not be 
traced, seven were sick or on maternity leave, 14 
failed to respond to a reminder message left with a 
second person in the family, five gave ‘work commit- 
ments’ as a reason, one went overseas and three failed 
to complete all three sessions. 
Of those randomly allocated to the intervention 
group, 37 (58%) attended the full programme whereas 
only 17 (28%) of the control group did so k2= 10.22, 
P=O.OOl). Older subjects were more likely to attend 
than younger subjects h2= 16.41, P=O.OOl, Table 1). 
Attendance by pensioners was significantly higher 
than those who were employed or unemployed 
k2= 10.69, P=O.O04). Attendance was 59% for those 
living outside 20 km radius and 41% for those within 
20 km radius from the hospital, thus there was no 
relationship between attendance and distance from 
the hospital. Attendance was 65% for those who had 
never smoked, 31% for former smokers and 4% for 
current smokers. Similarly, no association was found 
between attendance and gender, educational achieve- 
ment, fluency in languages other than English and 
place of birth. 
CLINICAL CHARACTERISTICS 
Attendance was 39% by users and 59% by non-users 
of salbutamol, thus non-users of salbutamol were 
marginally more likely to attend than users. Of the 
total 125 subjects, 25% were theophylline users. There 
was a trend for theophylline use to increase with age 
k2 = 7.23, df = 3, P= 0.064). Thus the apparent associ- 
ation between theophylline use and attendance is 
probably due to confounding by age (summary odds 
ratio=1.73, 95% CI 0.74.3). Subjects whose age of 
onset of asthma was 245 years were more likely to 
attend than those with lower age of onset of asthma 
(Table 1). There was no relationship between attend- 
ance and use of inhaled steroids, atopy, previous 
admissions, exercise limitation and best peak flow. 
Attendance was 44% for those with a written asthma 
management plan and 43% for those without a plan. 
Both 70% of attenders and non-attenders owned or 
had access to peak-flow meters. 
ASTHMA GENERAL KNOWLEDGE 
There was no significant difference in mean (SD) 
pre-intervention knowledge score between attenders 
20.1 (3.7) and non-attenders 20.9 (4.45) (t=l-04, 
P=O.29). The mean scores represented 65 and 67% of 
the total possible correct responses by attenders and 
non-attenders, respectively 
MULTIVARIATE ANALYSIS 
Multiple logistic regression analysis indicated that 
group allocation and age were the only significant 
independent predictors of attendance at the asthma 
education programme (Table 2). The likelihood of 
attendance for subjects randomly allocated to the 
intervention group was 3.3 times greater than for 
subjects in the control group. Asthmatics over 60 
years old were 6.6 times more likely to attend than 
those aged 16-30 years. The increasing trend in 
attendance across age categories was highly signifi- 
cant (P<O.OOl). After controlling for age and group 
allocation, there was no statistically significant 
relationship between attendance and other clinical or 
demographic characteristics of subjects. 
Discussion 
This study assessed the difference between attenders 
and non-attenders in an asthma education pro- 
gramme for patients of an outpatient asthma and 
allergy clinic. Over 70% of eligible patients agreed to 
participate but only 54 out of 125 (43.2%) of these 
actually participated in the programme. These figures 
are similar to those reported by Yoon et al. (20), 
greater than the 31% reported by Bolton et al. (17), 
but less than reported in most other controlled trials 
(g-16,18,19). When the attendance rates reported by 
the 13 controlled published studies are combined, the 
mean attendance rate is 75% (95% CI 63.686.4%). 
This figure is 1.7 times greater than the present 
attendance rate and that of Yoon et al. (20). 
Comparison between studies is difficult because of 
different recruitment strategies and methods. Thus, 
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TABLE 1. Attendance rate in relation to group, age, onset of asthma, 
employment and medications 
Characteristics Number 
Attendance 
no. (%) P value 
Total 
Group allocation 
Control 
Intervention 
Age (years) 
1630 
31-45 
46-60 
260 
Age onset of asthma (years) 
o-17 
1845 
245 
Employment status* 
Employed 
Pensioners 
Unemployed 
Salbutamol use 
Yes 
No 
Theophylline use 
Yes 
No 
Inhaled steroids 
Yes 
No 
125 54 (43.2) 
61 17 (27.8) 
64 37 (57.8) 
35 7 (20.0) 
29 10 (34.5) 
23 13 (56.5) 
38 24 (63.2) 
71 
32 
22 
57 20 (35.1) 
35 23 (65.7) 
24 7 (29.2) 
98 38 (38.8) 
27 16 (59.3) 
31 
94 
115 52 (45.2) 
10 2 (20.0) 
P=O.OOl 
P=O.OOl 
25 (35.2) 
15 (46.9) 
14 (63.6) 
P=O.Ol 
P=O.O04 
P= o-057 
18 (58.1) 
36 (38.3) 
P= 0.054 
P=O.123 
*Figures may not add up to total because of missing data. 
Allen et al. (8) and Jenkinson et al. (14) recruited 
volunteers from the community, some studies had 
smaller samples (10,12,13,19), some were based at 
general practices (14,15), some did not require 
physical presence by subjects (1416), some were 
conducted at medical centres or hospitals with pro- 
fessional support to implement the programme 
(9-l 1,18,19), and some used subjects who had pre- 
viously required multiple hospitalization for asthma 
attacks (11). The extraordinary participation rate of 
100% reported by Maes and Schlosser (19) could be 
due to the small number of subjects (n = 19) in their 
programme, all of whom were referred by lung 
specialists. All were considered over-users of medi- 
cation, and the programme was run by a health 
psychologist. Unlike Yoon et al. (20), the present 
study found that gender and smoking status were not 
related to attendance among the subjects. Young 
adult asthmatics were less likely to attend the edu- 
cation programme than older asthmatics. This finding 
is similar to Hilton et al. (15), who reported that there 
were significantly more young adults among those 
who either refused to enter or dropped out of their 
programme. The observed difference in participation 
rate between the present two groups could be attrib- 
uted to a time factor, i.e. the intervention group were 
recalled sooner for education compared to the control 
group. Hence, the 7-month delay was a significant 
disincentive to attending educational sessions among 
control group subjects. 
Distance from the hospital was not a significant 
obstacle for the non-attenders. There was no differ- 
ence in asthma knowledge between attenders and 
non-attenders. However, the knowledge of ‘score 
subjects’ in this study was significantly lower 
than reported by Allen et al. (8) using the same 
528 0. ABDLJLWADLJD ET AL 
TABLE 2. Predictors of attendance at the asthma 
education programme 
Characteristics 
Odds ratio 
(95% Confidence interval) 
Group allocation 
Control 
Intervention 
Age (years) 
16-30 
3145 
46-60 
260 
1.0” 
3.3 (1.5-7.3) 
1.0* 
2.3 (0.7-7.3) 
4.5 (1.3-14.9) 
6.6 (2.2-19.8) 
k2 trend= 15.8, P<O.OOl) 
*Reference category. 
questionnaire for volunteers recruited from the 
community. Using intention to treat analysis, when 
the three patients who failed to complete all three 
sessions were included as attenders, there were no 
associations with attendance for other demographic 
and clinical characteristics. On the contrary, age 
and group allocation remained the only significant 
difference between the two groups. 
The reason adult asthmatics do not attend asthma 
education programmes is beyond the scope of this 
study but more research in this area needs to be done. 
Even with the incentive of a free peak-flow meter, 
only 43.2% of the total of 125 subjects were attracted 
to attend the programme. It is not known if providing 
an incentive made any difference or whether some 
other incentive could have been more effective. How- 
ever, a good retention rate was achieved once subjects 
came to the first sessions as there were only three 
subjects who failed to complete the programme. The 
present study had both strengths and weaknesses. 
The educational programme was conducted at differ- 
ent times of day to accommodate the majority of 
asthmatics, although this did not seem to have an 
effect on attendance. Patients were given the oppor- 
tunity to select the day, time and the sessions they 
wanted to attend. Demographic and baseline clinical 
characteristics of subjects were obtained from a stan- 
dard asthma audit database. There was little chance 
for either investigator of recall bias that could have 
affected the present results. Unlike Yoon et al. (20), 
the physicians were not closely involved in the 
present education programme. None of the attending 
physicians at the asthma and allergy clinic knew 
to which group their patients were allocated and 
could not have influenced attendance by asthmatics. 
Furthermore, all education sessions were conducted 
in a hospital venue, away from the asthma and allergy 
clinic, and direct physician encouragement may have 
lead to better participation (20). No additional 
resources or budget were allocated to the education 
programme, and only staff and other available 
resources in the Department of Respiratory Medicine 
were used. 
A weakness of the present study was that after 
randomization of the two groups, subjects allocated 
to the control group were not immediately informed 
about when they would attend the programme. They 
were finally invited to the intervention 7 months after 
they had expressed interest in the programme. The 
7-month delay may have eroded their interest, and 
subsequently, decreased the participation rate among 
control subjects. This would suggest that once 
offered, an educational intervention should occur 
without delay. 
The present findings and those of Yoon et al. (20) 
confirm the need to seek alternative strategies to 
improve participation by asthmatics in asthma edu- 
cation programmes in hospitals in Australia. Unless 
such a strategy is implemented, poor attendance 
will remain a major obstacle to promoting patient 
education, as recommended by the Australia Asthma 
Management Plan. 
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Appendix 
The Royal North Shore Asthma Knowledge Ques- 
tionnaire. Ten randomly selected examples from the 
31 items in the questionnaire (answer either true, false 
or not sure). 
. Left untreated, asthma will eventually go away. 
. During an asthma attack more mucus is produced 
in the airtubes. 
. You can become addicted to asthma medications if 
you use them all the time. 
. Most asthma deaths could have been prevented. 
. Some medications can be used during exercise if 
you get asthma symptoms. 
. During an asthma attack the muscles around the 
airtubes tighten and the tubes become narrow. 
. Asthma is a nervous or psychological illness. 
. You may have fewer asthma attacks if you can 
identify and avoid things that trigger them. 
. Regular exercise such as swimming can cure 
asthma. 
. If a person has died from an asthma attack, it 
usually means that the attack must have begun 
so quickly that there was no time to start any 
treatment. 
